Background: There is still uncertainty if and to what extent chronic depression (CD) presents with specific features especially in contrast to the nonchronic course of major depressive disorder (non-CD). This systematic review aims to summarize the existing literature regarding sociodemographic factors, psychopathology, and course of disease in patients with CD in comparison to patients with non-CD.
INTRODUCTION

Background
With a lifetime prevalence of 15%, major depressive disorder (MDD) is one of the most frequent mental disorders (Wittchen et al., 2011) .
It causes loss of quality of life, disability, and is associated with early death. MDD is currently fifth among the causes of years lived with disability (Vos et al., 2017) .
Approximately 30% of depressed patients have a chronic course of the disorder (Murphy & Byrne, 2012) , with a 12-month prevalence of 1.5% for chronic depression (CD; Blanco et al., 2010) and lifetime prevalence rates of 3-6% in community and primary care samples in the United States (Satyanarayana, Enns, Cox, & Sareen, 2009) . CD is diagnosed if symptoms of MDD persist for 2 years (APA, 2013) .
In contrast, the ICD-10 offers no distinct diagnosis of CD. CD is one of the leading causes of disability worldwide and disease burden caused by CD is increasing (Lopez, Mathers, Ezzati, Jamison, & Murray, 2006) .
The diagnosis of persistent depressive disorder (PDD) in DSM-5 is meant to combine the DSM-IV disorders of dysthymia and CD. Both have in common the duration of at least 2 years of continuous symptoms. However, dysthymia and CD could not be differentiated satisfactorily regarding their symptomatology and course, which is why they were subsumed under PDD in DSM-5 (APA, 2013) .
There has been much criticism of the PDD concept in DSM-5 (Rhebergen & Graham, 2014) , as the reliability of PDD has not been formally examined (Regier et al., 2013) or the diagnosis of dysthymia was trumped by MDD (MDD must be present in PDD). Irrespective of whether DSM-IV-defined CD or DSM-5-defined PDD is used for diagnosis, the question remains whether the diagnostic distinction between chronic and nonchronic forms of MDD is tenable at all (van Randenborgh et al., 2012) .
Several features have been proposed to be characteristic of CD, such as age of onset, early childhood trauma, and psychiatric comorbidities. However, it remains an open question whether CD patients differ in their treatment course and their psychopathology to non-CD patients. Previous reviews often focused on specific risk factors for chronicity of MDD but did not systematically compared patients with CD versus non-CD. Here, we specifically focus on this comparison and try to demarcate CD from non-CD with regard to sociodemographic factors, psychopathology, and course of disease.
METHODS
In conducting and reporting of this systematic review, we complied to the PRISMA guidelines (Supporting Information Table 1 ). 
Identification and selection of studies
(((("chronic depressive disorder"[All Fields] OR "chronic major depression"[All Fields]) OR "chronic depression"[All Fields]) OR "long-term depression"[All Fields]) OR "chronic depressive"[All Fields]) OR "double depression"[All Fields] OR "chronically depressed"[All Fields] OR "long-lasting depression"[All Fields] OR "chronic depressive"[All Fields] AND ("episodic depression"[All Fields] OR "acute depression"[All Fields] OR "non-chronic depression"[All Fields] OR "nonchronic major depressive disorder"[All Fields]) OR "episodic major depression"[All Fields] OR "persistent depressive disorder" [All Fields]).
Backward and forward citation search was conducted for relevant studies within published research or review articles. Search results were integrated into one reference database following removal of duplicates. Studies were scanned for relevance by title and abstract and a selection according to inclusion and exclusion criteria.
Inclusion and exclusion criteria
All studies comparing patients with CD and non-CD were included. The CD group integrates all diagnostic groups of CD (e.g., CD, dysthymia, double depression, persistent major depressive episode (MDE), MDE without complete remission, PDD patients with CD). All patients had to fulfill criteria to the diagnostic entities according to DSM-III, IV, or DSM-5 (PDD). The analysis included cohort studies, observational studies, cross-sectional studies, or randomized controlled trials. The control group had to consist of non-CD patient samples. This definition included MDE of less than 2 years duration and recurrent MDE with clear remission phases. All studies published in English language were included. All articles not focusing on CD or PDD according to the title and abstract were excluded. Furthermore, all studies including patients with bipolar disorder were excluded.
Data extraction and subjects
We extracted information from eligible full text articles on inclusion and exclusion criteria. The moderators that we examined here were retrieved a priori from previous studies investigating CD patients.
These previous studies supposed an early onset, childhood traumata, comorbid personality disorders (PDs), complicated treatment courses, and differences in psychopathology as relevant factors in CD, but a systematic review on differences to non-CD is lacking so far (Hölzel, Härter, Reese, & Kriston, 2011; Kocsis, 2003; Torpey & Klein, 2008; Wiersma et al., 2009) . Therefore, our primary outcome parameters were (a) sociodemographic factors, (b) childhood adversity, (c) psychiatric comorbidities, (d) severity, course, and treatment of the depressive symptoms, and (e) specific psychopathology.
RESULTS
Search results
Our search strategy yielded a total of 224 results. After filtering, removing duplicates, and selecting studies based on their titles and abstracts, 87 full articles were selected. From these, 59 were excluded for not meeting entry criteria. The remaining 28 articles were included in this systematic review.
Characteristics of the studies
All studies investigated various aspects of sociodemographic factors as well as the psychopathology of patients with CD and non-CD.
However, each study focused to some extent on different aspects and they differed regarding their study design. The overview of the characteristics of these studies is presented in Tables 1-3. 
Sociodemographic factors
Age of onset
One important aspect in CD has been proposed to be an earlier onset of depression. We found 17 studies directly comparing CD versus non-CD regarding age of onset.
Nine studies found that CD patients had an earlier onset of depressive symptoms compared to non-CD patients (Angst, Gamma Taylor, Dickstein, & Harding, 1988; Lizardi et al., 1995; Murphy & Byrne, 2012; Satyanarayana et al., 2009; van Randenborgh et al., 2012 Klein et al. (2004) also reported the age of first onset of MDD below the age of 18 years in both groups with a significantly younger age of onset in the chronically depressed group (14.7 years in CD and 17.9 years in non-CD). Other studies reported the onset of first major depression just above the age of 20 years in patients with CD (20.6 years in D. N. Klein et al. [1995] ; 20.0 years in D. N. Klein et al. [1988] ) whereas non-CD patients were found to experience a slightly later manifestation of the first episode (22.7 and 23.9 years, respectively). Eight studies (Gilmer et al., 2005 ; J. P. Klein, Roniger, Schweiger, Spath, & Brodbeck, 2015; Köhler et al., 2015; Lizardi et al., 1995; Rush et al., 1995; Szadoczky, Fazekas, Rihmer, & Arato, 1994; Wiersma et al., 2009 Wiersma et al., , 2011 found no evidence for an earlier onset in CD. Szadoczky et al. (1994) even found CD patients to be older (40 years) compared to non-CD (34 years) at the onset of depression.
Taken together, almost half of the included studies reported earlier onset in CD versus non-CD whereas the other half reported no difference. Evidence from the reviewed studies thus overall favors the notion of earlier onset in CD than non-CD.
Family and education status
Fifteen of 28 studies compared the relationship/marital status between CD and non-CD samples (Angst et al., 2009; Evans et al., 1996; Garyfallos et al., 1999; Gilmer et al., 2005; D. N. Klein et al., , 1999 D. N. Klein et al., , 2004 ; J. P. Klein et al., 2015; Köhler et al., 2015; Leader & Klein, 1996; Ley et al., 2011; Lizardi et al., 1995; Riso et al., 2003; Satyanarayana et al., 2009; Szadoczky et al., 1994) . in CD patients and 26% in non-CD patients, but the percentage of patients who were widowed or lived in separation from their former partners was higher in the CD group (23.5% CD vs. 17.8% non-CD).
However, Evans et al. (1996) found more patients with CD who have never been married in contrast to non-CD patients (42.5% vs. 28%).
Of 20 studies that compared the educational level between CD and non-CD patients 16 studies showed a similar level of education for both groups (Angst et al., 2009; Brockmeyer, Kulessa, Hautzinger, Bents, & Backenstrass, 2015; Garyfallos et al., 1999; D. N. Klein et al., 1988 D. N. Klein et al., , 1999 D. N. Klein et al., , 2004 J. P. Klein et al., 2015; Köhler et al., 2015; Leader & Klein, 1996; Ley et al., 2011; Lizardi et al., 1995; Murphy & Byrne, 2012; Szadoczky et al., 1994; Wiersma et al., 2009 Wiersma et al., , 2011 . In contrast, four studies found a lower level of education in CD patients versus non-CD patients with little but significant differences regarding the education years between both groups (Gilmer et al., 2005; Ildirli, Sair, & Dereboy, 2015; Satyanarayana et al., 2009; Sung et al., 2012) .
Overall, there is no consistent evidence for differences in marital/ relationship and education status between CD and non-CD.
Childhood and past life events
Although studies in patients with CD have reported high rates (up to 80%) of childhood trauma (Brakemeier et al., 2015; Wiersma et al., 2011) , studies comparing childhood maltreatment between CD and non-CD are rare (six studies in total). Lizardi et al. (1995) reported that early-onset CD patients had significantly more physical and sexual abuse and poorer relationships with both parents than healthy controls, but in comparison to non-CD patients the differences were insignificant. However, patients with CD reported having had a significantly poorer relationship with, and receiving significantly less care from, both their mothers and fathers than patients with non-CD.
Additionally, stressful life events in general were more common among CD patients in two studies (Murphy & Byrne, 2012; Szadoczky et al., 1994 are too heterogeneous to draw conclusions regarding differences in childhood trauma between CD and non-CD patients.
Psychiatric comorbidities
Twenty-one studies gathered data concerning psychiatric comorbidities between both groups (Angst et al., 2009; Brockmeyer et al., 2015; Garyfallos et al., 1999; Gilmer et al., 2005; Hays et al., 1997; Ildirli et al., 2015 ; D. N. Klein et al., 1988 Klein et al., , 1995 Klein et al., , 1999 Klein et al., , 2004 Klein et al., 1988 Klein et al., , 1995 Klein et al., , 1999 Klein et al., , 2004 Murphy & Byrne, 2012; Satyanarayana et al., 2009; Sung et al., 2012; van Randenborgh et al., 2012; Wiersma et al., 2009 Wiersma et al., , 2011 .
Six studies reported higher rates of axis II disorders among patients with CD compared to non-CD patients (Garyfallos et al., 1999 ; D. N. Klein et al., 1988 Klein et al., , 1995 Klein et al., , 1999 ; J. P. Klein et al., 2015; Riso et al., 2003) .
Regarding comorbidity with substance use disorders, four studies found higher rates among CD patients (Angst et al., 2009; D. N. Klein et al., , 1999 Satyanarayana et al., 2009 ) compared to non-CD patients. Three studies did not find any differences (Gilmer et al., 2005;  D. N. Klein et al., 1988; Szadoczky et al., 1994) Four studies also found significant differences in GAD in CD versus non-CD patients (Gilmer et al., 2005; Ildirli et al., 2015; Murphy & Byrne, 2012; Wiersma et al., 2009 ). The percentage of CD patients with GAD varied between 55.3% (Murphy & Byrne, 2012) and 27.1% (Ildirli et al., 2015) in CD patients and 24.7% and 9.1% in non-CD patients. Sung et al. (2012) and Angst et al. (2009) found no statistical difference in GAD. According to Angst et al. (2009) , panic attacks (41.8% vs. 27.7%) and agoraphobia (20.0% vs. 9.8%) were also more common in CD than in other forms of depression.
Personality disorders (PDs)
Seven studies collected data concerning PD (Garyfallos et al., 1999;  D. N. Klein et al., 1988 Klein et al., , 1995 Klein et al., , 1999 ; J. P. Klein et al., 2015; Köhler et al., 2015; Riso et al., 2003) . Six of these studies found higher rates of comorbid PD in CD patients compared to non-CD patients. Rates of comorbid PD in general varied between 70% (Garyfallos et al., 1999) and 51.2% (Riso et al., 2003) in groups of CD patients versus 41% and (Garyfallos et al., 1999) and 17.8% (D. N. Klein et al., 1995) in non-CD patients.
J. P. Klein et al. (2015) found a lower prevalence of cluster B PDs (11.0% in CD vs. 17.6% in non-CD) but a higher prevalence of all cluster C disorders (45% in CD vs. 43% in non-CD), especially avoidant and dependent PD in patients with CD (similarly to Garyfallos et al. [1999] ).
Also, 28% of CD patients had a comorbid borderline PD compared to 6% of patients in the non-CD group (Garyfallos et al., 1999 ). In contrast, Köhler et al. (2015) found no significant difference in comorbid PD between both groups.
To summarize, most studies found higher rates of axis I and axis II psychiatric comorbidities in CD patients compared to non-CD patients.
Severity, course, and treatment
Severity of depressive symptoms
Twenty-three studies gathered data concerning symptom severity in comparison of both groups. Nine studies revealed a higher severity of depressive symptoms in patients with CD compared to non-CD (Angst et al., 2009; Garyfallos et al., 1999; Ildirli et al., 2015; D. N. Klein et al., 1988; Köhler et al., 2015; Murphy & Byrne, 2012; Riso et al., 2003; Wiersma et al., 2009 Wiersma et al., , 2011 .
According to D. N. Klein et al. (1988) , patients with CD exhib- (mean = 36.5, SD = 11.6) than non-CD patients (mean = 28.9, SD = 11.9). Köhler et al. (2015) found that patients with CD had also higher HDRS (Hamilton Depression Rating Scale) scores (Hamilton, 1960) (mean = 26.98, SD = 6.27) than non-CD patients (HDRS: mean = 23.34, SD = 6.23) at baseline. Ildirli et al. (2015) found very similar results with the higher scores of HDRS in the CD group (mean = 20.46, SD = 5.19) compared to non-CD patients (mean = 16.69 -14.67, SD = 4.83 -4.32). Nine studies found no differences in symptom severity between CD and non-CD (Brockmeyer et al., 2015; Gilmer et al., 2005; Hays et al., 1997; J. P. Klein et al., 2015; Ley et al., 2011; Rush et al., 1995; Sung et al., 2012; Szadoczky et al., 1994; van Randenborgh et al., 2012) and three studies even found higher scores of symptom severity in non-CD patients (Ildirli et al., 2015; D. N. Klein et al., , 1999 .
Seven studies considered suicidal behavior as a variable. Suicide attempts were found to be more common among CD patients compared to non-CD patients in four studies (Gilmer et al., 2005; D. N. Klein et al., 1988; Satyanarayana et al., 2009; Szadoczky et al., 1994) . D. N. Klein et al. (1988) found that 48.4% of patients with CD compared to 21.0% of patients with non-CD had a history of suicide attempts, which is similar to Szadoczky et al. (1994) ; 38% vs. 24%). According to Satyanarayana et al. (2009) , CD patients were more likely to have had lifetime suicidal thoughts compared to non-CD patients (51.8% vs. 34.9%) with higher rates of suicide attempts in the CD group (16.2% vs. 8.1%).
Ildirli et al. (2015) found heterogeneous results with the lowest rates for suicidal thoughts in the "pure dysthymia" group and higher rates in all groups with major depression, including the chronic major depression group. Two studies (Murphy & Byrne, 2012; Sung et al., 2012) found no difference between groups, neither for occurrence of suicidal ideations nor previous suicide attempts.
Treatment history
Treatment history was considered as a variable by five studies with three studies reporting differences between the two groups. The lifetime prevalence of treatment for depression was 81.8% in the CD group versus 60.7% of patients with non-CD in a study by Angst et al. (2009) . The average duration of past inpatient treatments was reported to be longer in CD (Köhler et al., 2015) . In terms of inpatient treatment, Satyanarayana et al. (2009) published data with a lifetime prevalence of hospitalization due to mental health of 24.1% in CD patients and 12.1% in patients with non-CD. However, two earlier studies had not found any differences with respect to history of psychiatric hospitalizations (Hays et al., 1997; Lizardi et al., 1995) .
Overall, the results concerning symptom severity are mixed.
Although about one third of the studies found higher symptom severity in CD patients, other studies found mixed results, no differences, or higher symptom severity in non-CD patients. Data concerning suicidal behavior were only gathered by a few studies but results point toward higher rates of suicidal behavior in CD patients.
Psychological differences 3.5.1 Personality traits and cognitive styles
Regarding specific characteristics in personality traits and cognitive styles, nine studies compared CD and non-CD patients. Wiersma et al. (2011) found in their large longitudinal cohort study that the odds of CD were significantly increased among those with low extraversion (OR = 0.73), high rumination (OR = 1.24), and high external locus of control (OR = 1.48). Moreover, CD patients in particular showed more negative self-beliefs, hopelessness, introversion, and rumination compared to non-CD (Wiersma et al., 2011) . This in line with the findings of D. N. Klein et al. (1988) who also found higher levels of neuroticism and introversion as significant differences in CD patients compared to non-CD (D. N. Klein et al., 1988) . More specifically, D. N. Klein et al. (1988) found CD patients to have higher levels of self-criticism and lower levels of extraversion as well as higher levels of chronic strain and perceived stress compared to non-CD patients.
J. P. Klein et al. (2015) replicated some of these findings for depressive patients compared to healthy controls. However, they found no significant differences between CD and non-CD. In a study of van Randenborgh, Pawelzik, Quirin, and Kuhl (2016) , patients with CD and specifically early onset showed lower implicit self-esteem than patients with non-CD and patients with CD but late onset emphasiz- Regarding differences in dysfunctional cognitions, Riso et al. (2003) found no significant differences after controlling for depression severity between CD and non-CD in the dysfunctional attitude scale (DAS), patients with CD had on average numerically higher scores (DAS: CD = 141; non-CD: 120; Riso et al., 2003) . Moreover, the two groups did not differ on a ruminative response to depression. In contrast, Ley et al. (2011) could verify higher scores in the DAS score in the CD group (DAS: CD = 168.6 vs. non-CD = 153.5).
Overall, the majority of studies found differences in personality traits and cognitive styles in CD patients compared to non-CD patients.
Emotions and interpersonal behavior
Two studies investigated alexithymia in CD and non-CD. van Randenborgh et al. (2012) found that CD patients reported higher levels of alexithymia (i.e., poorer abilities to differentiate and describe one's own emotions, measured with the Toronto Alexithymia Scale [TAS]; Bagby, Parker, & Taylor, 1994) than patients with non-CD (54 vs. 48 points), and CD patients reported significantly more difficulties in the identification and description of emotions. In a study by Constantino et al. (2008) , CD patients demonstrated more submissive and hostile behavior than acute non-CD patients in the Impact Message Inventory (IMI; Constantino et al., 2008 Constantino et al., , 2012 Kiesler & Schmidt, 1993) .
Two studies (Brockmeyer et al., 2015; Ley et al., 2011) non-CD = 1.64). To sum up, the existing data support that CD patients show more often alexithymia and emotional and behavioral avoidance.
Theory of mind (ToM)
Only two studies investigated ToM in CD and non-CD and revealed inconsistent results: van Randenborgh et al. (2012) found no group difference in the domain of ToM (using a multimethod approach).
A recent study of Domes et al. (2016) contrasted CD and non-CD patients as well as healthy controls with a special focus on empathy and autistic traits using standardized questionnaires. Depressed patients in general exhibited higher levels of autistic traits and lower levels of perspective-taking than healthy controls, but CD and non-CD patients did not differ in these domains. Patients with CD had lower levels of social skills and higher levels of distress in tense social situations than patients with non-CD. However, evidence for specific ToM deficits in CD is still scarce and it remains currently unclear whether reported impairments arise from global cognitive deficits associated with depression.
DISCUSSION
This article is the first review that systematically compares CD vs.
non-CD patients. Our results show that both groups differ in certain features.
We found evidence for an earlier onset of depressive symptoms in CD patients in contrast to non-CD patients. This is in line with a recent meta-analysis that found a significant relationship of early onset of depression and chronicity of disorder (Meng, 2017) . Additionally, Hölzel et al. (2011) found in their review that in 70% of all cases, CD patients had an early onset of symptoms, although these studies did not perform a direct comparison of both groups.
Regarding childhood adversity in CD in contrast to non-CD, our results are too heterogeneous and too inconsistent to draw strong conclusions. To some extent, this is in contrast with the conclusions of previous studies that investigated associations of CD and childhood maltreatment (Brakemeier et al., 2018; Negele, Kaufhold, Kallenbach, & Leuzinger-Bohleber, 2015; Wiersma et al., 2014) . In the most recent meta-analysis of Nelson, Klumparendt, Doebler, and Ehring (2017) , childhood maltreatment, especially emotional abuse and neglect, was found to be a risk factor for severe, early-onset, treatment-resistant depression with a chronic course. At least the specificity of childhood adversity for CD (and in contrast to non-CD) should be scrutinized.
Childhood adversity rather seems to be a continuous factor that increases from healthy people to non-CD, CD, and other disorders (e.g., borderline PDs; Brakemeier et al., 2018) but does not consistently separate CD from non-CD.
We could verify that patients with CD more often have psychiatric comorbidities compared to patients with non-CD, especially a higher rate of PDs, but also axis I and somatic comorbidities. Psychiatric comorbidities, especially PDs, could be viewed as a source of vulnerability that either precedes CD or modifies the depressive state (Bagby, Psych, Quilty, & Ryder, 2008) . J. P. Klein et al. (2015) , for example, investigated the association of PDs, childhood trauma, and CD in a large retrospective study including 279 CD patients. They found that presence of avoidant PD, but not childhood trauma, was associated with CD. As these authors suggest, (emotional) trauma in CD may thus interact with personality pathology.
Regarding psychological differences, our results are also to some extent inconsistent, but point to some potentially important differences between both groups. Regarding interpersonal style, we found evidence that patients with CD show a more submissive and hostile interpersonal style compared to non-CD patients (Constantino et al., 2008; Ley et al., 2011; Wiersma et al., 2011) and show more frequently behavioral and emotional avoidance (Bagby et al., 1994) . Moreover, we found evidence for specific personality traits (e.g., negative selfbeliefs, low extraversion, and higher levels of neuroticism) in the CD group compared to non-CD patients. The results regarding Theory of Mind (ToM) are based on only two studies (Domes et al., 2016; van Randenborgh et al., 2012) directly comparing both groups, and currently do not allow to draw any strong conclusions regarding a specific ToM deficit in CD.
One explanation for the inconsistencies might be the relevance of the stimulus material that is used to investigate different psychological features in CD. For example, it could be demonstrated that specific emotional activation through autobiographical memories in patients with CD seems to be a key factor to unmask psychological features (Guhn, Sterzer, Haack, & Köhler, 2018) .
The course of CD differs considerably from non-CD: Patients with CD showed more often suicidal attempts and suicidal thoughts and were more likely to have a higher frequency of treatment approaches in general and a longer duration of their disorder. Altogether, this emphasizes the need of tailored treatment strategies for CD patients due to their poor treatment outcome.
FUTURE RESEARCH
There is still a necessity to further characterize patients with CD with a focus on psychological characteristics. This of high relevance not only for the development of new treatment approaches but also for the empirical corroboration and refinement of already existing treatment strategies. For example, lack of empathy, which is presumed to be a main feature of CD patients in the Cognitive Behavioral Analysis System of Psychotherapy (CBASP; McCullough, 2000) , has been investigated in only two studies directly comparing CD and non-CD patients, yielding contradictory findings
LIMITATIONS
Several limitations of this review have to be taken into consideration:
Our search method was limited to the mentioned databases and to the English language. Due to different types of studies included (cohort and cross-sectional studies) and the study background (inpatient and outpatient studies), this review has some limitations in generalizability of the results. Additionally, the studies in this review included patients with CD who were classified according to DSM III-5. However, there were significant changes of the definition of CD and its subgroups over the years (e.g., dysthymia and PDD, see Section 1) reflecting a diagnostic shift in the group of CD. For the purpose of this review, we combined different diagnostic categories to CD versus non-CD. This can be a confounding factor, as there might be group differences within the CD category that got lost, such as subtype differences between dysthymia and PDD, however only one of the included studies used DSM-5 criteria. Due to the heterogeneity and the limited number of studies for some parameters, we decided against a meta-analytic com-
parison. However, it should be noted that some of the factors analyzed may be confounded with one another (e.g., illness duration and age of onset, severity of depression, and psychiatric comorbidities), thus limiting the interpretation of some of our results.
CONCLUSIONS
The observed differences between CD and non-CD underline the importance of chronicity as a relevant diagnostic factor. The continued development and improvement of therapeutic strategies is of particularly high relevance, as patients with CD demonstrate with high rates of pharmacological and psychotherapeutically treatment resistance.
